Abstract We discuss a Poincaré invariant coupled-channel formalism which is based on the point-form of relativistic quantum mechanics. Electromagnetic scattering of an electron by a 2-body bound state is treated as a 2-channel problem for a BakamjianThomas-type mass operator. In this way retardation effects in the photon-exchange interaction are fully taken into account. The electromagnetic current of the 2-body bound state is then extracted from the one-photon-exchange optical potential. As an application we calculate electromagnetic pion and deuteron form factors. Wrong cluster properties, inherent in the Bakamjian-Thomas framework, are seen to cause spurious (unphysical) contributions in the current. These are separated and eliminated in an unambiguous way such that one is left with a current that has all the desired properties.
The electromagnetic structure of a few-body bound state is usually encoded in Lorentz invariant functions, the electromagnetic form factors. The electromagnetic current of the bound-state can then be written as a sum of independent Lorentz covariants which are multiplied by these form factors. The form factors (in the space-like region) are functions of Mandelstam t (≡ momentum transfer squared q 2 = −Q 2 ). The theoretical challenge is to find an appropriate expression for the bound-state current in terms of the constituents currents. Due to binding effects it obviously cannot be a simple sum of the constituent currents [1] . Furthermore, the bound-state current must transform like a four vector under Lorentz transformations, it has to be conserved and the form factors should be normalized correctly at Q 2 = 0.
We use the point form of relativistic quantum mechanics which is characterized by the property that only the four generators of space-time translations are interaction dependent. In order to introduce interactions into these generators in a Poincaré invariant manner we make use of the, so-called, "Bakamjian-Thomas construction" [2] . By means of this construction the (interacting) four-momentum operator becomes a product of an interacting mass operator times a free four-velocity operator. It thus suffices to study just the eigenvalue problem for the mass operator. In the point form it is most convenient to use velocity states as basis states. Velocity states describe the system by its overall velocity v and the center-of-mass momenta {k i } and canonical spin projections {µ i } [3] of its components (plus possible discrete quantum numbers). Notably, the Bakamjian-Thomas approach allows even for instantaneous interactions. Its drawback, however, is the violation of cluster separability (macroscopic locality) [4] . In the following we will focus on how this may affect electromagnetic currents and discuss a possible solution.
We treat elastic electron-bound-state scattering as a 2-channel problem for a Bakamjian-Thomas type mass operator and use the velocity-state representation. The emission and absorption of the photon (γ) by the electron (e) and the 2 constituents (c 1 , c 2 ) of the bound state (C) are described by vertex interactions which are derived from quantum field theory [5] . Inherent in the Bakamjian-Thomas framework is the conservation of the total four-velocity of the system which must also be demanded at the γ-vertices. The binding force between the constituents is described by an instantaneous potential which is added to the operator for the free invariant mass of the ec 1 c 2 and the ec 1 c 2 γ channels. After elimination of the ec 1 c 2 γ channel by means of a Feshbach reduction one ends up with the 1-γ-exchange optical potential V opt . The bound-state current
is essentially an integral over bound-state wave functions, constituents currents and Wigner D functions (see, e.g., Ref. [6] ).
For the case of a spin-0 particle like, e.g., the pion (π) it can be shown that
is conserved and that the components of Bc(v)
like a four-vector under Lorentz transformations
1 . It is clear that the physical pion current should depend only on one covariant times the pion form factor f , with f being a function of Q 2 . This is, however, not the case for J µ (k ′ π ; kπ) derived in the way we did. We rather need two covariants and 2 form factors f and b:
The additional (current conserving) covariant is the sum of the electron momenta. Note that both, the physical form factor f (Q 2 , s) and the spurious form factor b(Q 2 , s), exhibit also a dependence on Mandelstam s (or equivalently on k = |k C |). The reason for this s-dependence and the spurious contribution to the current is the violation of cluster separability in the Bakamjian-Thomas construction. A numerical analysis shows that for large s the form factor f (Q 2 , s) becomes independent of s and b(Q 2 , s) vanishes [7] . In the limit s → ∞ one obtains a simple analytic expression for the pion form factor [6] , which is equivalent with the standard front form result of Ref. [8] .
For the case of a spin-1 system we consider the deuteron (D) as an example.
can be decomposed into 11 independent Lorentz-covariants which are constructed from the polarization vectors ǫ we get 3 physical form factors f 1 , f 2 , g M and 8 spurious form factors. In the limit k → ∞ the 3 physical form factors become again independent of k. Unlike the pion case not all spurious contributions vanish. This result resembles the one obtained within a covariant light-front approach [9] . But, most importantly, the physical form factors can be extracted from the current matrix elements in an unambiguous way. Using our standard kinematics with momentum transfer in 1-direction [6] we get:
The elastic scattering observables A(Q 2 ) and B(Q 2 ) for a simple Walecka-type model [10, 11] are depicted in Fig. 1 .
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At the end we want to emphasize that this kind of formalism is very general such that it is, e.g., also able to accommodate for n-particle bound states or for exchangecurrent effects which are caused by binding forces due to dynamical particle exchange.
